Objective: To determine whether North American guidelines published subsequent to and in the same topic areas as those developed by the US Agency for Health Care Policy and Research (AHCPR) meet the same methodological criteria. Study design: A guideline appraisal instrument containing 30 criteria was used to evaluate the methodological quality of the AHCPR guidelines, ''updates'' of the AHCPR guidelines authored by others, and guidelines that referenced or were adapted from the AHCPR guidelines. The frequency with which the criteria appeared in each guideline was compared and an analysis was performed to determine guidelines with two key features of the ACHPR guidelines-multidisciplinary guideline development panels and systematic reviews of the literature. Data were extracted from the guidelines by one investigator and then checked for accuracy by the other. Results: Fifty two guidelines identified by broad based searches were evaluated. 50% of the criteria were present in every AHCPR guideline. The AHCPR guidelines scored 80% or more on 24 of the 30 criteria compared with 14 for the ''updates'' and 11 for those that referenced/adapted the AHCPR guidelines. All of the 17 AHCPR guidelines had both multidisciplinary development panels and systematic reviews of the literature compared with five from the other two categories (p,0.05). Conclusions: North American guidelines developed subsequent to and in the same topic areas as the AHCPR guidelines are of substantially worse methodological quality and ignore key features important to guideline development. This finding contrasts with previously published conclusions that guideline methodological quality is improving over time.
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A lthough the development of clinical practice guidelines has exploded over the last 15 years, the methodological quality of such guidelines has recently attracted considerable attention. [1] [2] [3] A number of studies have examined the methods used to develop guidelines and found the majority to be inadequate. For instance, in a study of 279 guidelines identified in the peer reviewed medical literature from 1985 to 1997, Shaneyfelt et al 1 found that the mean overall adherence to standards by each guideline was only 43%, but that the methodological quality of guideline development was improving over time. Likewise, Grilli et al 3 found that, of 431 guidelines developed by specialty societies from 1988 to 1998, only 33% reported information on the stakeholders involved in developing the guideline, 12% provided information on how the published evidence was identified, and 18% explicitly graded the strength of the recommendations. Only 5% of the guidelines in the study met all of these criteria. However, like Shaneyfelt, they also reported that the methods used to develop guidelines were improving over time. Similarly, Cluzeau et al 2 used an appraisal instrument to determine whether 60 guidelines published between 1991 and 1996 met specific methodological criteria and obtained respective mean scores of 34, 46, and 29 out of a possible total of 100 when testing for three dimensions of methodological quality.
Despite these poor findings, some guidelines have adhered to stricter methodological standards. It has generally been acknowledged that the 17 guidelines developed by the US Agency for Health Care Policy and Research (AHCPR, now renamed the Agency for Healthcare Research and Quality (AHRQ)) between 1990 and 1996 used methods that significantly increased the quality of guideline development. However, in 1996 the AHCPR ended its guideline development program, a policy that the AHRQ has continued. Given this, an important question to consider is whether the higher standards that the AHCPR instituted will continue to be met without the ongoing presence of an authoritative body such as the AHRQ. We therefore undertook a study to examine those guidelines that have been published subsequent to and that deal with the same respective topic areas as the AHCPR guidelines to determine whether they meet these same methodological standards. Examining guidelines that have been published since the AHCPR guidelines is especially important since some of these later publications have specifically termed themselves or otherwise indicated that they are ''updates'' of the AHCPR guidelines, potentially leading users to assume that they are of the same methodological quality as the original AHCPR guidelines when indeed they may not be. To conduct our study we used a clinical practice guideline appraisal instrument to test whether the following types of North American guidelines met specific criteria indicative of good guideline development: (1) the 17 original AHCPR guidelines, (2) those guidelines that were authored by others but termed themselves ''updates'' of the AHCPR guidelines, and (3) any guidelines that referenced or were adapted from the AHCPR guidelines.
METHODS

Identification and development of review criteria
We chose to use the clinical practice guideline appraisal instrument developed by Shaneyfelt et al 1 which was deemed to be one of the two best developed instruments in a comparative assessment by Graham et al. 4 The AGREE instrument incorporates many of the same concepts as the Shaneyfelt instrument with respect to scope and purpose, stakeholder involvement, rigor of development, and clarity and presentation. 5 In addition, the AGREE instrument includes items regarding the application of the guidelines (such as pilot testing and tools for application). We added to the Shaneyfelt instrument the following additional criteria that we considered important factors in the guideline development process: The first and third of these criteria correspond to AGREE items 4 (the guideline development group includes individuals from all the relevant professional groups) and 8 (systematic methods were used to search for evidence), respectively; we determined that the second criterion was necessary since empirical evidence has shown that using different ''strength of evidence'' systems can result in different recommendations 6 so users need to know the definition that was used. In addition, the Shaneyfelt instrument includes two criteria regarding the benefits and harms of the health practices specified in a guideline and whether or not these are quantified; we retained these criteria but listed benefits separately-for example, benefits of specific health practices are specified, harms of specific health practices are specified. The guideline criteria we used for the study are listed in table 1.
Identification of guidelines
For each of the AHCPR guideline topics (Alzheimer's disease, benign prostatic hyperplasia, cardiac rehabilitation, cataracts, depression, heart failure, low back pain, mammography, otitis media with effusion, pain (acute and cancer), poststroke rehabilitation, pressure ulcers (treatment and prevention), sickle cell anemia, unstable angina, and urinary incontinence), in 2001/2 we conducted literature searches in MEDLINE and Embase from the year in which each respective AHCPR guideline was published up to April 2000, limiting these searches to articles designated as ''practice guidelines'' or ''guidelines''. Since clinical practice guidelines often are not referenced in the traditional scientific databases, we used a number of additional search strategies. Primarily, we used the National Guideline Clearinghouse on the Internet to identify guidelines that fit our criteria. When possible, we downloaded the appropriate guidelines from the National Guideline Clearinghouse or the publishing organizations' websites. When this was not possible we reviewed the summary statements provided by the National Guideline Clearinghouse for each guideline. In addition, we searched the following sources: Computerized Needs-Oriented Quality Measurement Evaluation System (CONQUEST) 1.1, A Project to Develop and Evaluate Methods to Promote Ambulatory Care Quality (DEMPAQ), Directory of Clinical Practice Guidelines, Guide to Clinical and Preventive Services, Health Plan Employer Data and Information Set (HEDIS) 3.0, National Library of Health Care Indicators, and the Medical Outcomes and Guidelines Sourcebook. [7] [8] [9] [10] [11] [12] [13] We also requested guidelines from the following agencies and organizations: Administration on Aging, Centers for Disease Control and Prevention, Department of Health and Human Services, Department of Veterans' Affairs, Foundation for Accountability, Health Care Financing Administration (HCFA), HCFA/Connecticut Peer Review Organization, Joint Commission on Accreditation of Healthcare Organizations, National Committee for Quality Assurance, and National Institutes of Health. Finally, we identified guidelines from professional societies, disease societies, medical organizations, medical associations, and patient advocacy groups. When possible, we located these groups on the Internet and downloaded the guidelines; otherwise, we telephoned or wrote to them to request the materials.
Guideline inclusion/exclusion criteria All of the 17 most recently published AHCPR guidelines were included. We excluded the recently published document ''Treating tobacco use and dependence: a clinical practice guideline'' because this is a Public Health Service guideline and not an AHCPR guideline. We also excluded any publications that were written outside North America because the AHCPR is an American government agency and we assumed that its influence was likely to be greater on publications originating in the US and Canada.
We selected additional guidelines for the study in three phases. First, although we included the terms ''practice guidelines'' or ''guidelines'' in our literature search, it was necessary to clearly identify those documents that met our definition of a ''practice guideline''-namely, any document that identified itself as such or contained specific recommendations for healthcare decisions that were not authored by one or more people writing as individuals (to distinguish the document from a review article). Next we included guidelines that were published after the AHCPR documents since our research question was to assess whether later guidelines met the same methodological standards as the AHCPR guidelines. Of these guidelines, we chose those that were authored by others but termed themselves as ''updates'' of the AHCPR guidelines or those that referenced or were adapted from the AHCPR guidelines since readers or users of these guidelines are most likely to infer that some of the rigor of the original AHCPR guidelines carried over to the new guidelines. We included the guidelines themselves and any supporting material available with it but did not consider supplemental materials that required accessing a different source.
Scoring the guidelines
Once we had identified the guidelines we coded them as (1) the original AHCPR guidelines, (2) guidelines that termed themselves as updates of the ACHPR guidelines, and (3) guidelines that referenced or adapted the AHCPR guidelines. We then reviewed each guideline to determine whether it contained the criteria in our guideline appraisal instrument, with one researcher conducting the initial review and the second researcher verifying the results. For each guideline we created a chart listing the criteria. When the criteria were present in the guideline we marked the appropriate boxes on the chart and indicated the page number(s) on which we found the information.
In order to statistically compare a summary score between the guidelines we created a binary ''yes/no'' outcome for each guideline depending on whether it met the following two criteria that we and others have judged as fundamental methodological attributes that distinguish the AHCPR guidelines:
N a systematic review of the evidence (criterion 23a in table 1); and
Is the methodological quality of guidelines declining in the US? *We added these criteria to the clinical practice guideline appraisal instrument developed by Shaneyfelt et al. **Since we determined that this criterion was not applicable to the AHCPR guideline on mammography, the total number of guidelines for this criterion was 51 for all of the guidelines and 16 for the AHCPR guidelines.
N the use of a multidisciplinary group of experts to interpret the evidence (criterion 3a in table 1). For a guideline panel to be defined as multidisciplinary we required only that at least one specialist and one generalist participated in the guideline development process. We defined a generalist as any physician who practiced internal medicine, pediatrics, or obstetrics/gynecology. If this information was not specified in the guideline, we conducted Internet searches on the participants to determine their practice areas.
As a sensitivity analysis, we also included in our comparisons those guidelines that graded the strength of their recommendations (criterion 12 in table 1).
Data analysis
Univariate frequencies were first computed for each of the guideline criteria. We then performed cross tabulations, including x 2 tests, comparing the frequency with which the criteria appeared in the AHCPR guidelines with the frequency with which the criteria appeared in each of the other guideline categories. In addition, analysis of variance and t tests were used to assess possible differences in the item scores grouped according to the following domains, as defined by Shaneyfelt et al We also conducted a separate analysis comparing the guidelines based on whether they had both multidisciplinary guideline development panels and systematic reviews of the literature. To do this we determined those guidelines that met both of these criteria and created a table that compared them by guideline category. We then conducted a x 2 test of the entire table to compare overall differences and t tests to compare differences between the three guideline categories.
RESULTS
Guidelines identified
As fig 1 indicates, our MEDLINE and Embase searches yielded a total of 6200 documents and our alternative search strategies (such as the National Guideline Clearinghouse, the Internet, medical associations, professional societies, etc) identified a further 159, giving a total of 6359 publications (including both articles and guidelines) that dealt with the same topic areas as and were published after the AHCPR guidelines. From these documents we identified 86 that were updates of or referenced/adapted the AHCPR guidelines. Of this subset, 35 documents fit our definition of a clinical practice guideline and were not published outside North America. Thus, including the 17 AHCPR guidelines, we identified 52 guidelines that met all of our inclusion criteria. Table 2 shows the number of guidelines included in the study by health condition and guideline category. Most of the documents in the study (58%) were those that referenced or were adapted from the AHCPR guidelines; only five (10%) were updates of the AHCPR guidelines. A comprehensive listing of the guidelines included in the study by category can be found in Appendix 1 on the QSHC website (www.qshc.com/supplemental). Table 1 shows the number of guidelines that met the criteria in our guideline appraisal instrument by guideline category. (A list of all the guidelines by category and the specific criteria that each guideline met are shown in Appendix 2 which is available on the QSHC website at www.qshc.com/ supplemental.) None of the guidelines fulfilled all of the criteria, but a number of criteria were present in most of the guidelines that we evaluated.
Guideline criteria
The following six criteria appeared in all of the guidelines: N a specification of the principal preventive, diagnostic, or therapeutic options available (criterion 6; it should be noted that we determined that this criterion was not applicable to the AHCPR mammography guideline, as indicated in table 1);
N a description of the benefits from the health practices specified in the guideline (criterion 10a); and N an explanation of the expected health outcomes from the recommendations in the guideline (criterion 16). Fifty one of the guidelines (98%) specified the harms that could occur from the recommendations in the guideline (criterion 10b) and included recommendations that were specific and applied to the guideline's stated goals (criterion 20). Almost all of the guidelines (96%) listed the participants in the guideline development process and their areas of expertise (criterion 3), although only 73% of the participants were multidisciplinary (criterion 3a). In addition, 92% of the guidelines identified and referenced the evidence used to develop the guideline (criterion 18).
Although all of the criteria in the appraisal instrument were present in at least one of the guidelines in the study, several measures appeared infrequently. Only one of the guidelines that we reviewed used and described formal methods of combining evidence or expert opinion (criterion 19). In addition, very few of the guidelines (14%) discussed the role of the developers' value judgements in making recommendations (criterion 21). Likewise, the method of data extraction used in preparing the guideline (criterion 25) was described in only 21% of the guidelines and an expiration date or a date of scheduled review (criterion 8) appeared in only 29%.
When we analyzed our results by guideline category we found that the AHCPR guidelines contained the largest number of criteria. 50% of the measures were present in all of the guidelines in this category compared with only 33% and 27% in guidelines that were updates and those that referenced/adapted the AHCPR guidelines, respectively. This difference was particularly apparent for two measures pertaining to evidence: all of the AHCPR guidelines specified the method they used to identify evidence (criterion 23) and had conducted a systematic review of the literature (criterion 23a); in contrast 60% of the updates and only 27% and 23%, respectively, of the guidelines that referenced or adapted the AHCPR publications met these two criteria. In addition, all of the AHCPR guidelines had multidisciplinary panels (criterion 3a) and specified the process by which the guideline underwent external review (criterion 7), while only 40% and 60% of the updates and 63% and 33% of the guidelines that referenced or adapted the AHCPR documents met these respective criteria.
Overall, the AHCPR guidelines ranked highest on the appraisal instrument. The AHCPR guidelines scored 80% or more on 24 of the 30 criteria, while the updates and the guidelines that referenced or adapted the ACHPR documents scored 80% or more on 14 and 11 of the criteria, respectively. The AHCPR guidelines scored most poorly and were outscored by one or both of the other categories on three measures:
N none of the AHCPR documents used and described formal methods of combining evidence or expert opinion (criterion 19) while one (3%) guideline that referenced/adapted the ACHPR documents did so; Figure 1 Guidelines identified for study.
N only two (12%) of the ACHPR documents specified an expiration date or date of scheduled review (criterion 8) while one (20%) of the updates and 12 (40%) of the guidelines that referenced/adapted the ACHPR documents did so; and N only one (6%) of the AHCPR documents discussed the role of value judgements used by the developers in making recommendations (criterion 21) while six (20%) of the guidelines that referenced/adapted the AHCPR documents did so.
In addition, our analysis of the criteria grouped according to the domains defined by Shaneyfelt et al showed that the AHCPR guidelines scored highest in all three domains. For the first two domains (guideline development and format, and evidence identification and summary) the differences were statistically significant between the AHCPR guidelines and the guidelines that referenced or adapted them; for the third domain (formulation of the recommendations) the differences were statistically significant between the AHCPR guidelines and both of the other guideline categories.
The AHCPR guidelines also outranked the other guideline categories when we narrowed our comparisons to two criteria-whether the guideline development panels were multidisciplinary (criterion 3a) and whether a systematic review of the evidence had been conducted (criterion 23a). The results of these comparisons are shown in table 3. All of the AHCPR documents met both of these criteria compared with only one (20%) of the updates and four (13%) of the guidelines that referenced or were adapted from the AHCPR documents. All of these comparisons were statistically significant (p,0.05). The AHCPR guidelines also did considerably better than the other categories when we added grading the strength of the recommendation as a third criterion for a sensitivity analysis. Fourteen of the AHCPR guidelines (82%) met all three of these criteria compared with one (20%) of the updates and two (7%) of the guidelines that referenced or adapted the AHCPR guidelines (p,0.05). Finally, when we restricted the comparison solely to guidelines that had conducted a systematic review of the literature we found that all the AHCPR guidelines met this criterion compared with 60% of the updates (p = 0.006) and 23% of the guidelines that referenced or adapted the AHCPR guidelines (p,0.0001).
DISCUSSION
In contrast to the findings of Shaneyfelt et al 1 and Grilli et al 3 that the methodological quality of guidelines has been improving over time, we found that newer guidelines in the same topic areas as the AHCPR guidelines were sharply and disturbingly poorer in methodological quality than the older AHCPR guidelines. When we used a clinical practice guideline appraisal instrument to evaluate 52 guidelines published subsequent to and in the same topic areas as the AHCPR guidelines, this finding held true for guidelines that called themselves ''updates'' of the AHCPR guidelines, as well as for those that either referenced or were adapted from the AHCPR guidelines. Thus, guidelines that call themselves ''updates'' of or in some other way infer that they are related to the original AHCPR guidelines mislead readers into thinking that they are of similar methodological quality when this is not the case. The lack of adherence to AHCPR methodological standards that we observed among more recently published guidelines may have important consequences. Patients cannot reap the full benefits from health care that is delivered according to clinical practice guidelines when those guidelines do not reflect the most accurate, up to date, and unbiased synthesis of the scientific literature and expert opinion. To the extent that the decrease in the quality of guideline development has led to more biased guidelines, it is more likely that patient care and outcomes will suffer. Two of the criteria in our appraisal instrument-systematic reviews of the literature and multidisciplinary expert panels-have empirical evidence associating them with bias, and most of the newer guidelines in our study did not meet these criteria. [14] [15] [16] The groups developing the new or ''updated'' guidelines probably did not have the same level of resources available to them as the AHCPR. Whether equally valid guidelines can be developed by skipping some resource intensive steps has not been conclusively evaluated. However, it has been shown that some resource intensive processes such as a systematic as opposed to a traditional literature review do reach different conclusions, and the sanguine acceptance of skipping such steps due to resource constraints cannot, in our opinion, be supported.
Our study has several limitations that are worth noting. Firstly, although we used a number of methods to identify guidelines that were published subsequent to and in the same respective topic areas as the AHCPR guidelines, there is the possibility that we may have missed or overlooked some. However, if the guidelines were not published in a major journal or readily available through the National Guideline Clearinghouse, then most potential users would probably miss them as well. Secondly, we relied only on the guidelines themselves and any supporting materials provided with the guidelines when assessing quality. We did not assess supplementary materials that may have been published elsewhere. Thirdly, the methodological criteria on which we evaluated the guidelines are based on expert opinion and few Key messages N North American clinical practice guidelines published subsequent to and in the same respective topic areas as those published by the US Agency for Health Care Policy and Research (AHCPR) are of poorer methodological quality, even when they term themselves as ''updates'' of or in some way infer that they are related to the original AHCPR guidelines. Thus, users may be misled into thinking that these later guidelines are of similar methodological quality as the AHCPR guidelines when this is not the case.
N Most newer guidelines did not conduct a systematic review of the literature or use multidisciplinary expert panels-two criteria that have been empirically linked to bias and appear in all of the AHCPR guidelines.
N Without the benefit of an oversight agency such as the AHCPR, it appears that the methodological quality of clinical practice guidelines will remain less than acceptable. Table 3 Percentage (number) of guidelines developed using systematic reviews and multidisciplinary panels have been shown to be predictive of validity. However, our guideline appraisal instrument included two criteria for which there is empirical evidence of bias-multidisciplinary panels and systematic reviews of the literature-and our analysis restricted to these two criteria was consistent with our analysis using all of the criteria (the newer guidelines scored much worse than the AHCPR guidelines). Fourth, we had to rely on our own judgement to determine whether or not the guidelines in the study met the criteria in the appraisal instrument. We attempted to mitigate this subjectivity by having one researcher check for the criteria in the guidelines and the second researcher to verify the results. Finally, our use of the National Guideline Clearinghouse (NGC) to identify guidelines for our study may have biased our selections upwards since one of the NGC's selection criteria is a systematic review of the literature. Nevertheless, we used a broad range of sources to identify guidelines and we still found that only 60% of the updates and 23% of the guidelines that referenced or adapted the AHCPR guidelines had conducted a systematic review of the literature. Despite these limitations, our study has several strengths. We reviewed all of the AHCPR guidelines and thus covered a wide range of health conditions. The only AHCPR guideline that we excluded from the study was the one dealing with HIV infection which we chose to omit because medical practice in this area changes so rapidly that no one guideline can remain up to date. In addition, we assessed the guidelines using criteria obtained from one of the most highly rated clinical practice guideline appraisal instruments. 1 4 Finally, our attempts to identify guidelines that met our study criteria were very broad and included extensive searches using a multitude of sources.
This study shows that newer guidelines pertaining to the same topics as the AHCPR guidelines do not meet the same methodological standards. This is the case even when the more recent guidelines have called themselves ''updates'' of the AHCPR guidelines. It therefore appears that the process of guideline development in these clinical areas has regressed substantially since the publication of the AHCPR guidelines. This decline does not serve patients or clinicians, both of whom increasingly rely upon clinical practice guidelines to obtain information about proper treatment. One possible solution to this problem is the formation of a central authority-akin to the evidence-based practice center program that promotes standards for literature synthesis-that would promote the development of guidelines that adhere to high methodological standards. Indeed, without such an authority it is difficult to see how the methodological quality of guidelines can be maintained. Having a single agreed method for appraising guidelines would be an appropriate starting place so that guidelines developed by different groups and/or in different countries can be compared. The AGREE instrument probably comes closest to an international standard at this time, although it is used less frequently in North America than it is in Europe. Increasing the rigor with which guidelines are developed comes at a cost, however, and unfortunately not every organization can bear the expenses involved in creating methodologically sound guidelines. If this is the case, we must consider whether patients, physicians, and policymakers are well served by guidelines that are developed without the proper resources to ensure their quality.
